A role for the protein phosphatase 2B in altered hippocampal synaptic plasticity in the aged rat.
Synaptic plasticity following NMDA application on hippocampal slices from young (3-5 months) and aged (24-27 months) rats was compared. In young rats, NMDA (20 microM) induced opposite effects depending on the duration of the application. A short (1 min) or long (5 min) application induced a long-term depression of synaptic activity while a 3 min application induced a potentiation. In aged rats, however, NMDA application always induced depression, regardless of the duration. To identify mechanisms which could explain the difference observed between young and aged rats, we explored changes in NMDA receptor activation and changes in kinase/phosphatase balance. We first demonstrate that the potentiation present in slices from young rats was not restored in aged rats by exogenous application of the co-agonist of NMDA receptor d-serine (which compensates for the changes in NMDAR activation seen in aged rats). This suggested that alterations in synaptic plasticity activation mainly involve intracellular mechanisms. We next showed that the participation of the kinases PKA and CaMKII in the NMDA-induced potentiation in young rats is negligible. Finally, we determined the consequences of phosphatase inhibition in aged rats. Incubation of slices in okadaic acid (a PP1/PP2B antagonist) did not affect the depression induced by a 3min NMDA application in aged rats. The PP2B antagonist FK506 restored potentiation in aged rats (3 min NMDA application). In hippocampal neurons from aged rats, a depression is always observed, suggesting a preferential activation of PP2B by NMDA in these neurons.